The ideal management of a child presenting a first episode of febrile urinary tract infection is still under debate. In the recent guidelines for the diagnosis and management of urinary tract infections (UTI) in children, the American Association of Pediatrics recommend performing a post-UTI sonography, and if there are abnormal findings, a voiding cystourethrogram [1] . This change derives from the understanding that we should be avoiding renal damage rather more than diagnosing reflux, since both surgery and antibiotic prophylaxis are progressively being abandoned for most cases of vesicoureteral reflux (VUR) [2, 3] . The most significant event which will bring a child to active management is recurrence of UTI [4, 5] . It seems therefore more clinically relevant to differentiate between children who will suffer recurrent episodes of UTI and those who will not, rather than to simply identify which children have VUR. We therefore aimed to evaluate if DMSA nuclear scan could reliably identify which children were at risk of presenting a second febrile UTI.
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We retrospectively analyzed all children aged between 2 and 24 months, without prenatally diagnosed uropathy, who were admitted to our institution for a first febrile UTI between 2009 and 2013, had a post-urinary tract infection sonography and DMSA nuclear scan, and were followed for at least 24 months. We excluded patients with missing or incomplete data, or lost to follow-up. Febrile UTI was defined as fever > 38 °C associated with positive urinalysis and urine culture (> 10 5 CFU/mL urine) collected through catheterization in girls, and clean-catch in boys. We noted patient's characteristics, and the results of the DMSA scan performed within 1 month of the acute episode. DMSA scans were categorized as normal, i.e., no scarring or dysplasia, or abnormal, any degree of scarring or dysplasia, functional impairment or atrophy.
After the first febrile UTI, parents were systematically counseled about early diagnosis and having a urinalysis done if their child presented unexplained fever. None were given antibiotic prophylaxis but they were given advice about local hygiene and measures to avoid constipation in their child. All children were followed at least once every 6 months for a minimum of 24 months. The main outcome was recurrence of a second febrile UTI within the first 24 months of follow-up. In case of recurrence, a cystogram was performed, and children were further managed accordingly.
On hundred and seven children were included in our study. There were 49 boys and 58 girls (45.8/54.2%). None were lost to follow-up, and all relevant data were available for all included patients. Children included did not differ from those who were excluded from the study. The mean age at first febrile UTI was 6.8 ± 5.4 months. Twenty-four (22.4%) children presented abnormal DMSA findings. Six presented asymmetric function without signs of dysplasia or scarring, two had a solitary kidney, and 16 had signs of dysplasia or scarring, of which 6 had asymmetric function. Sixteen (14.9%) children presented a recurrence within 24 months, of which ten had an abnormal DMSA scan. Both age and gender were comparable in both groups (with and without recurrence). All boys were uncircumcised. There were significantly more recurrences in the abnormal DMSA group [relative risk (RR) = 5.8; 95% confidence interval (95% CI) 2.1-15.9] compared to the normal DMSA group. The sensitivity and specificity of DMSA scan to predict which children will present a recurrence of febrile UTI were 62.5% (95% CI 38.8-86.2%) and 84.6% (95% CI 77.2-92.0%), respectively. The positive predictive value and negative predictive value were 41.7% (95% CI 21.9-61.4%) and 92.8% (95% CI 87.2-98.3%), respectively. Of those who presented a recurrence, 14 out of 16 presented VUR on subsequent cystogram.
What this study shows is that children with a normal DMSA scan had a relatively low risk of presenting a recurrence of febrile UTI during their 2-year follow-up, and that those who had an abnormal DMSA scan had a higher risk of presenting a recurrence (RR = 5.8). According to our retrospective series performing a systematic DMSA scan at 1 month, on all children who present a first episode of febrile UTI, will yield around 20% of abnormal scans, of which 40% will present a recurrence. The majority will have a normal scan and among these few will present a recurrence. The strength of this study is to have linked abnormal DSMA with risk of recurrent UTI as most previous studies have focused on the relationship between results of various diagnostic tests and the presence or absence of VUR or probability of resolution of VUR [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] .
We limited our outcome to febrile urinary tract infection as afebrile UTIs are less important clinically. We explained to the parents of the children seen for their first febrile UTI about the benefit of early diagnosis and treatment of febrile UTI and asked them to perform a urine analysis in case of unexplained fever. This message was passed on to their general practitioners. Children were follow-up clinically every 6 months, and all episodes of febrile UTI were recorded. We are fairly confident that we did not miss any significant febrile UTIs and believe that our recurrence rate reflects a reliable rate of recurrence in children without known uropathies, considering only febrile UTIs with reliable urine specimens.
In conclusion, abnormal post-UTI DMSA scan is associated with a higher risk of recurrence of UTI at 24 months.
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